Differential assay and biological significance of poly(ADP-ribose) polymerase activity in isolated liver nuclei.
Poly(ADP-ribosyl)ation of nuclear proteins is catalyzed by poly(ADP-ribose) polymerase. This enzyme is involved in the regulation of basic cellular functions of DNA metabolism. DNA breaks induced by DNA-damaging agents trigger the activation of poly(ADP-ribose) polymerase increasing its endogenous level. This increase modifies the pattern of poly(ADP-ribosyl)ated chromatin proteins. In this paper we describe a procedure for the isolation of intact nuclei from rat liver to be used for the endogenous activity assay. Artifactual activation of the enzyme was avoided since a very low level of DNA-strand breaks occurs during the isolation of nuclei. We present a series of experiments which prove the ability of this procedure to detect increases in endogenous liver activity without modification of the total level. The application of this technique can be useful for a better understanding of the role of early changes in poly(ADP-ribose) polymerase level in physiological conditions and during exposure to DNA-damaging agents.